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FLUIDIZED BED FIRING UNIT
The invention relates to a fluidized bed firing u.n:it;., 1n.

which a fluidized bed of comparatively inert material is

maintained In a container, having cooled or insulated

walls and a flow-bottom, by means of air entering

through-nozzles in the said bottom, the fuel being'fed to
the said fluidized bed after the latter has been heated to
the ignition temperature of the fuel. ‘

Fluidized-bed firing units are used more particularly
- for burning coal in the form of lumps, dust or sludge,

and similar wastes or the like. The combustion air sup-

plied through the nozzles in the flow-bottom is not only
distributed uniformly but also produces a constant tur-
bulence up and down vorte}ung in the mass of the bed,

thus causing intensive mixing of the fuel, the air and the
inert material serving as a heat carrier, espeolally in‘the
vertical direction. In contrast to this, particles moving
horizontally do so at a very low velocity, and it is there-
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fore necessary, right from the start, to produce uniform

distribution over the fluidized bed not only of c:ombus-
- tion air but also of fuel. | :

The prior art discloses feedmg of the fuel into the
fluidized bed, from above, through one or more down-
shafts. This type of feed, although very rugged and
simple, has the dlsadvantage of poor horizontal mixing,
which means that the firing of thé fluidized bed must be
carried out with a large excess of air. Also dlsolosed in
the prior art is the feedlng of fuel, through one Or more
worm dlstrlbutors, laterally into the fluidized bed, but in
this case horizontal mixing is even more unsatisfactory.
It is better if ﬁnely-granular fuel can be introduced as
far as possible down into the fluidized bed, so that the
fine particles are forced to pass through the entlre fluid-
ized layer and thus have sufficient time to burn out

Also disclosed in the prior art is.the practice of feed-
ing into the fluidized bed from above through one or
more projeetion-lOaders In this case horizontal fuel
distribution 1s comparatively sat1sfaotory, but fine fuel
particles may be discharged with the flue gas and are
therefore not burned. A feed of this kind is therefore
suitable only relatively coarse fuel.

Also pertaining to the prior art is the pneumatle feed-
ing of fuel through nozzles arranged uniformly over the
flow-bottom. This allows the fuel to be distributed very
uniformly in the fluidized bed, both vertically and hori-
zontally. Fine particles of fuel must pass vertically
through the fluidized layer and highly satisfactory com-
bustion values are achieved. Only a small amount of
excess air need be used. However, this type of fuel feed
is technically complex. For pneumatic transportation,
the fuel, for instance coal, must be ground to a relatively
fine grain size -6 mm at the most, and must also be dried
to a water content of less than 5%. The ground and
dried fuel then has to be fed in a flow of air, through

numerous pipelines, to the fuel nozzles in the flow-bot-

tom. Moreover, in this pneumatic supply system, wear
and blockages cannot be ruled out. Furthermore, addi-
tional compressors are needed to produce the carrier
air.

It is the purpose of the invention to provide a simple
fluidized-bed firing unit which will avoid a large eXCess
of afr, but will ensure uniform distribution of the fuel in
the fluidized bed, especially in the horizontal direction,

and thus uniform combustion of all partleles of fuel fed
to the fluidized bed
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Aooording to the invention, this purpose is achieved
in that the air supplied through the nozzles in the flow-
bottom, for the purpose of producing the fluidized bed,
1S foreed into at least one component of motion causing

~ the said fluidized bed to circulate in a horizontal plane,

while the fuel 1S fed to the lower ‘part of the fluidized
bed.

The fuel may also be supphed through one Or more

worm dlstnbutors which are laterally mounted on the
outer walls of the container containing the fluidized bed
firing unit and the outlet apertures of which are located
sufficiently far beneath the surface of the fluidized bed.

The fuel is preferably introduced into the fluidized
bed at about 20% of the total height thereof.

“The circulating motion of the fluidized bed ensures
that the particles of fuel, introduced at one or more
locations, will be distributed as quickly as poss1ble over
the cross section of the bed.

This circulating motion of the fluidized bed may be
produced in a variety of ways. For example, the air
producing the fluidized bed, and entering substantially
vertically, may be. forced into a desired circulating mo-
tion by feeding-in additional air off-centrally. A plural-
ity of such off-centre supphes for such additional air
may be used.- |

It is also posmble to 1no11ne at least the air nozzles in

the vicinity of the wall of the container at an angle to

the vertical and in the same direction. This again im-
parts, to the air flowing vertically upwards, a compo-
nent producing a circulating fluidized bed. According
to another configuration of the invention, the angle of
inclination may vary from nozzle to nozzle to some

~extent, thus oontrlbutmg further turbulence 1n a hOI‘l-

35

40

45

50

zontal plane.

‘As soon as the fluidized-bed ﬁrlng is shut down, the

layer of inert material hitherto in suspension collapses
onto the more or less obliquely arranged nozzles in the
flow-bottom. In order to prevent the particles of inert
material from entering the air nozzles and passing into
the underlying air chests and contaminating them, it is
proposed, according to still another configuration of the
invention, to cut off obliquely the outlet ends of the said
air nozzles, :the cutting direction being such that the
remalmng part of eaoh nozzle covers the outlet from
above.:
If the ﬂu1d1zed-bed ﬁrmg unit 18 equlpped with heat
exchangers, it is desirable, according to a further em-
bodiment of the invention, to impart a circulating mo-
tion to the areas between the coils of the pipes.

The inclined nozzles may also be arranged in one or
more spirals in the flow-bottom, the central area con-

- taining nozzles directed upwardly in the normal way.
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This arrangement also provides the fluidized bed with
an adequate circulating motion.

Examples of embodiments explaining the invention in
greater detail are illustrated in the drawings attached
hereto, wherein:

FIG. 1 1s a diagrammatic representation of the con-
tainer for a fluidized bed:

FIG. 2 illustrates a container stmilar to that in FIG. 1,
but with the air imparting a circulating motion to the
fluidized bed supplied in a different way;

FIG. 3 is a partial view of a feed-nozzle;

F1G. 4 shows a design for a fluidized bed with heat
exchangers; and

FIG. 5 1s a section along the line V—V in FIG. 4.

In FIG. 1 the numeral 1 indicates a container pro-
v1ded with cooled or insulated walls which, for the sake
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of simplicity, are not shown in detail, but appear dia-

grammatically and merely as defining walls.
LLocated under container 1 is an air chest 2 for the

supply of combustion air. The nozzles are marked 3 and
are distributed substantially uniformly over the entire >
flow-bottom 4 of container 1. In addition to nozzles 3, a
pipeline 5 opens into container 1, through which addi-
tional air 1s introduced. Thus the fluidized bed produced
in container 1 by the air emerging from nozzles 3 re-
ceives a component of motion from the additional air
introduced at 5. This results in a circulating motion of
this air, and thus of the fluidized bed built up in con-
tainer 1.

The fuel-supply line is marked 6. Line 7 shows how
the fuel is placed in suspension by the air entering
through nozzles 3 and is caused to circulate in the con-
tainer by the air entering through nozzle 5.

The same motion 1s achieved, according to FIG. 2 in
that nozzles 13 are directed obliquely in container 11, so 20
that the air emerging therefrom has a component of
motion in the direction of arrow 14 and arrow 13. This
also produces a circulating fluidized bed, into which the
fuel is introduced through pipeline 16. It should be
noted that the fuel is introduced as deeply as possible
into the fluidized bed, as in FIG. 1.

FIG. 3 shows at 22 a part section through an air chest
carrying a plurality of nozzles 23 set at an appropriate
angle, as for example in the manner shown in FIG. 2. In
order to prevent material from the bed and/or fuel from
entering nozzle 23 when the firing is shut down, the said
nozzle 1s chamfered as shown at 24 in such a manner as
to leave a projection 25 above the opening which pre-
vents material from entering nozzle 23 and thus reach-
ing air chest 22. Arrow 26 shows the outlet direction of
the air. This motion may also be divided, in a manner
known per se, into two components, one at right angles
to air chest 22 and one parallel therewith. This again
produces a circulating motion of the air and thus of the 4
fluidized bed in the corresponding container.

It 1s obviously possible to arrange several rows of
nozzles 13, in FIG. 1, side by side, in which case the
central area need not necessarily contain nozzles set at
an angle, but may be equipped with nozzles entering 45
vertically through the bottom in the usual way.
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In the example of embodiment according to FIG. 4

which should be considered in conjunction with that in
FIG. 5§, pipe coils 37 are arranged in container 31 be-

tween fuel lines 36a, 3650 and 36¢, coil 37 being also
shown in FIG. 5. These coils are parts of heat exchang-
ers and, in the example of embodiment illustrated, they
divide container 31 into three sections. In order to pre-
vent the fluidized bed from being disturbed by pipe coils
37, 1t 1s divided here into three parts. Here again suit-
ably inclined nozzles 38 produce a circulating motion of
parts of the fluidized bed. Thus three fluidized beds are
produced in this case, as shown at 39, 40, and 41. The
central nozzles need not necessarily be set at an angle,
but may enter the container vertically through the bot-
tom, as in FIG. 1. Here again, as in FIG. 5, the nozzles
should be camfered as in the example of embodiment
according to FIG. 3.

What is claimed is:

1. A fluidized bed firing unit comprising:

a container having walls and a bottom with a plural-
ity of spaced, generally vertical, pressurized air
supply pipes extending therethrough;

a fluidized bed of comparatively inert material main-
tained in said container by said pressurized air from
said supply nozzles;

fuel supply means for supplying a solid carbonaceous
fuel in solid granular form to the lower portion of
the fluidized bed for combustion;

additional pressurized air supply means extending
into said container adjacent the periphery thereof
for introducing a horizontal stream of air in said
container coacting with the air from said vertical
nozzles for causing the fluidized bed to circulate in
a continuous horizontal circular path in said con-
tainer; and vertically arranged laterally spaced heat
exchanger coils in the region of the fluidized bed,
wherein the laterally spaced regions of the fluid-
ized bed lying between the coils contain means for
introducing off-center air causing horizontal circu-
lar path circulation of the fluidized bed within each
of the regions of the fluidized bed between the
coils.

2. A fluidized-bed firing unit according to claim 1
characterized in that the fuel is introduced in the region
of approximately 20% of the height of the bed.
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